Key indicators: single-crystal synchrotron study; T = 120 K; mean (C-C) = 0.007 Å; R factor = 0.045; wR factor = 0.098; data-to-parameter ratio = 30.2.
Related literature
Examples of closely related structures are N-methyl-1,4-diazabicyclo(2.2.2) octonium trichloro-aqua-nickel(II) (Ross & Stucky, 1969) and N,N 0 -dimethyl-1,4-diazaniabicyclo[2.2.2]-octane tetrachlorocobaltate (C 8 H 18 N 2 ) [CoCl 4 ] (Qu & Sun, 2005) . The organic cation in both structures do not coordinate to the cobalt ion but, in each case, the C-HÁ Á ÁCl hydrogenbonding interactions are similar to those in the title compound. For hydrogen bonding in related structures, see: Bremner & Harrison (2003) .
Experimental
Crystal data [Co(C 10 Table 1 Hydrogen-bond geometry (Å , ). (Fig. 2) , whereas the B molecules form the B sheet also in theab plane using similar C-H···Cl hydrogen bonding interactions (Fig. 3) . The A and B sheets are then regularly alternated in the ABAB fashion, and linked by way of also the C-H···Cl hydrogen bonding interactions along c to give the infinite three-dimensional hydrogen bonding array (Fig. 4) .
The hydrogen bond geometries found in I (H···Cl, 2.62-2.81 Å; C···Cl, 3.485 (4) 
Crystals of I were obtained as a by-product from the hydrothermal reaction of cobalt(II) sulfate heptahydrate, 1,4-diazabicyclo[2.2.2]octane and hydrochloric acid in a water/butan-1-ol mixture at 453 K for 120 h.
Refinement
H atoms were placed in calcluated positions with C-H = 0.99Å or 0.98Å for methyl H atoms and were included in the refinement in a riding-model approximation with U iso (H) = 1.2U eq (C) or 1.5U eq (C) for methyl H atoms.
The examined crystal was found to be twinned, composing of two crystal components which were miss-set by about two degrees. The crystal was therefore treated as a twin and the two components integrated separately using the same unit cell.
Both components were used for the structure refinement and the twin fraction was found to be 0.698:0.302 (1).
Three alerts from checkCIF:
The rather weak van der Waals interactions involving the n-butyl chains mean there is considerable freedom for these carbon and hydrogen atoms to vibrate. The slightly enlarged displacement parameters observed are entirely expected on chemical grounds.
PLAT341_ALERT_3_C
The calculated estimated standard uncertainties associated with the unit-cell parameters are faithfully reproduced from the Bruker APEXII suite (Bruker, 2004) . All observed data were used in their calculation. These give rise to moderate precision in the C-C bonds. To some extent this is a consequence of the integration procedure which uses two twin components -deconvolution of the low angle components is problematic as the two componenets are miss-set by approximately 2°.
Figures Fig. 1 . View of the title compound with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 70% probability level. supplementary materials
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